Induction of cyclooxygenase-2 by parathyroid hormone in human osteoblasts in culture.
Parathyroid hormone (PTH) induced bone resorption by osteoclasts depends on the presence of osteoblasts. PTH induced production of prostaglandins by osteoblasts and induction of bone resorption by prostaglandins suggest that these autacoids may be implicated in the effects of PTH on bone. Our objective was to determine if the increase in prostaglandin production induced in human osteoblasts by PTH is due to an increase in cyclooxygenase-2 (COX-2) expression. Primary cultures of human osteoblasts were obtained from specimens of trabecular bone. Confluent cells were treated with PTH, dexamethasone or compound NS-398, a specific COX-2 inhibitor. The concentration of prostaglandin E2 (PGE2) in the supernatants was determined by radioimmunoassay and COX-2 mRNA levels evaluated by Northern blot. PTH induced COX-2 mRNA expression and PGE2 production. These effects were time and concentration dependent and were inhibited by dexamethasone. Compound NS-398 reduced PGE2 production to the same extent as dexamethasone, and neither compound had an additive effect on this variable. These results show that PTH induces COX-2 expression in human osteoblasts in culture and suggest that this isoenzyme is the main factor in the control of prostaglandin synthesis in these experimental conditions.